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— a) Hot side interface (HIS) is very critical part of thermoelectric couple assembly.
b) It operates at high T (~110C), hence high stresses arise.

c) CTE (Coefficient of Thermal Expansion) mismatch is of great concern (16 for TE vs. 12
because It generates cracks and brings to failure of couples (and generator).

d) Modify mechanical properties of TE without deteriorating conversion efficiency is great
challenge.

Cracks

TE (~10mnaq -

HSI (~0.5m
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Methods N ¥
Reduce CTE of TE materials without deteriorating properties.
Study focused op-type thermoelectric material Y,aMnSh ;.

Dispersing particles of compatible metal into TE material (creating a new composite
material) is expected to improve mechanical properties.

Engineering inclusion type, and inclusions density can retain thermoelectric properties.

After testing different materials/inclusion densities, tungsten (W) was selected because
chemically, electronically, and mechanically compatible withMbSh ;.
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decrease overall CTE. :

M-Sb Reactivity| ~ [mm €ém] @25°C E [GP3 CTE [K] ‘

Yb,MnSh,
W None 5.28 x 16 411 4.5
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Chemical analysis
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cracking (even after thermal cycling).
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Transport properties
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A More MA more conductived ~ decreases (as expected). L4 \
A Although” decreasedSremains comparabléo pristine Yl,MnSh ;.
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